The rhizomes of Polygonatum kingianum COLL. et HEMSL. (Liliaceae), one of the original plants known as Huang-jing in traditional Chinese medicine, were used as a tonic remedy to treat lung troubles and ringworm.
The rhizomes of Polygonatum kingianum COLL. et HEMSL. (Liliaceae), one of the original plants known as Huang-jing in traditional Chinese medicine, were used as a tonic remedy to treat lung troubles and ringworm. 1) Clinically, the processed rhizomes products (processed with yellow rice wine) were routinely used, for it is widely believed that this process would enhance the effect of tonic remedy.
Previous phytochemical investigations on the fresh rhizomes of several Polygonatum species have resulted in the isolation of steroidal saponins and triterpenoid saponins, [2] [3] [4] [5] [6] [7] [8] but no systematic study on the chemical constituents of the processed products has been reported so far. We had previously reported some steroidal saponins from the fresh rhizomes of P. kingianum. 9, 10) As a part of our ongoing research, we focused on investigating the variation chemical constituents of the fresh and the processed rhizomes. Our preliminary phytochemical studies on processed P. kingianum had indicated that the amounts of certain chemical constituents are higher in processed P. kingianum than those in fresh P. kingianum. Meanwhile, some other chemical constituents are lower and a few are new. Furthermore, the ultra performance liquid chromatograph (UPLC)-MS profile of the processed products revealed that a few constituents that were not reported previously. Therefore, our detailed chemical investigation on the processed P. kingianum led to the isolation of two new spirostanol saponins, along with a known triterpenoid saponin and four known spirostanol saponins. Compounds 3 and 5 were reported for the first time from the genus Polygonatum. These compounds are reported from the processed P. kingianum for the first time. In this paper, we describe the isolation and structure elucidation of the two new saponins on the basis of extensive spectral analyses, including 1D (dimensional) and 2D NMR spectral data and chemical evidences.
Results and Discussion
The crude extract of the processed P. kingianum was fractionated by using a combination of macroporous resin, silicagel and octadecyl silica (ODS) silica-gel column chromatography and semi-preparative HPLC to afford compounds 1-7.
Compounds 1 and 2 were found to be new saponins and their structures elucidated by 1D and 2D NMR in combination with MS studies. Compounds 3-7 were known saponins and identified by comparison of their NMR data with those reported in the literature. Compound 3 is a known triterpenoid saponin and its structure was identified as (20S)- 15) C-NMR data for the F-ring of 1 was identical with those of the compound 2 16) in the literature, also provided evidence for the 24S and 25R configurations. In the heteronulcear multiple bond coherence (HMBC) spectrum of 1 (Fig. 1) , the long range correlations between the carbon signal d 66.4 (C-24) and d 2.05 (H-23) and 3.58 (H-26) were confirmed the location of the one hydroxyl group at C-24. Furthermore, the The processed products were processed according to the procedures from the Chinese pharmacopoeia: the dried fresh rhizomes of P. kingianum were mixed thoroughly with yellow rice wine with 5 : 1 ratio and kept in a container with cap tightly closed till the wine was all absorbed. The wine soaked rhizomes well and steamed thoroughly according to the specification of the procedures, afterwards samples were cooled to room temperature and cut to thin slices. Finally dried for 48 h at 50°C and cooled to room temperature to become the processed samples. A voucher specimen (No. 061201) was deposited in the herbarium of Beijing Institute of Radiation Medicine, Beijing.
Saponins from the Processed Rhizomes of Polygonatum kingianum
Extraction and Isolation The decoction pieces of processed P. kingianum (5. The determination of the configuration of sugar moieties followed the procedure was described in our previous paper.
10) The retention times of the derivatives for the standards were: t R : 20.31 min (D-glucose derivative), t R : 20.82 min (L-glucose derivative), t R : 22.08 min (D-galactose derivative) and t R : 22.65 min (L-galactose derivative). The retention times of the derivatives of D-glucose (D-glucose derivative) and D-galactose (D-galactose derivative) for compound 1 were 20.29 min and 22.03 min, respectively.
Compound 2 (about 2.0 mg) was subjected to acid hydrolysis as described for 1. The derivatives of D-glucose (D-glucose derivative) and D-galactose (Dgalactose derivative) were observed at 20.29 min and 22.03 min, respectively.
